Krüppel-like zinc finger protein Glis3 promotes osteoblast differentiation by regulating FGF18 expression.
The zinc finger protein Glis3 is highly expressed in human osteoblasts and acts synergistically with BMP2 and Shh in enhancing osteoblast differentiation in multipotent C3H10T1/2 cells. This induction of osteoblast differentiation is at least in part caused by the induction of FGF18 expression. This study supports a regulatory role for Glis3 in osteoblast differentiation. Gli-similar 3 (Glis3) is closely related to members of the Gli subfamily of Krüppel-like zinc finger proteins, transcription factors that act downstream of sonic hedgehog (Shh). In this study, we analyzed the expression of Glis3 in human osteoblasts and mesenchymal stem cells (MSCs). Moreover, we examined the regulatory role of Glis3 in the differentiation of multipotent C3H10T1/2 cells into osteoblasts and adipocytes. Microarray analysis was performed to identify genes regulated by Glis3 in multipotent C3H10T1/2 cells. Reporter and electrophoretic mobility shift assays were performed to analyze the regulation of fibroblast growth factor 18 (FGF18) by Glis3. Glis3 promotes osteoblast differentiation in C3H10T1/2 cells as indicated by the induction of alkaline phosphatase activity and increased expression of osteopontin, osteocalcin, and Runx2. In contrast, Glis3 expression inhibits adipocyte differentiation. Glis3 acts synergistically with BMP2 and Shh in inducing osteoblast differentiation. Deletion analysis indicated that the carboxyl-terminal activation function of Glis3 is needed for its stimulation of osteoblast differentiation. Glis3 is highly expressed in human osteoblasts and induced in MSCs during differentiation along the osteoblast lineage. Microarray analysis identified FGF18 as one of the genes induced by Glis3 in C3H10T1/2 cells. Promoter analysis and electrophoretic mobility shift assays indicated that a Glis3 binding site in the FGF18 promoter flanking region is important in its regulation by Glis3. Our study showed that Glis3 positively regulates differentiation of C3H10T1/2 cells into osteoblasts and inhibits adipocyte differentiation. Glis3 acts synergistically with BMP2 and Shh in inducing osteoblast differentiation. The promotion of osteoblast differentiation by Glis3 involves increased expression of FGF18, a positive regulator of osteogenesis. This, in conjunction with the induction of Glis3 expression during osteoblast differentiation in MSCs and its expression in osteoblasts, suggests that Glis3 is an important modulator of MSC differentiation.